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Abstract 


People often do not talk about climate change. There are myriad reasons for this — our 
brains have trouble planning, talking, or acting for the distant future. Others think 
climate change is divisive, while others averred that they do not know enough about 
it. Therefore, they remained silent. Silence permeates even among people sharing 
the same household, classroom, or organization. 

However, we know that conversations can promote individual and broader social 
change through learning; we also share and evolve knowledge and confirm agreement 
on the subject matter through these conversations. 


This study addresses the importance of starting a conversation by playing games. 
Gordon Pask's Conversation Theory inspired us to prototype an educational board 
game called Boing, where learning and sharing ideas occur through a ‘conversation’ 
about climate change and actions and make knowledge explicit. We started with a 
pizza box as a board and crude paper card cutouts. We then upgraded it to a digital 
app version and brought it whenever and wherever possible through our computer. 
Favorable impressions were made on LinkedIn when we uploaded Boing. Next, we 
looked into assessing ‘climate action learnings' when people play the game; we then 
generated a Word Cloud of these learnings. Finally, we made a _ continuing 
questionnaire on the quality aspects of the game board. Overall, we noted above that 
Boing can break the conversation silence and help (too) young people deal with their 
eco-anxiety, a silver lining because this same eco-anxiety helps promote those same 
climate actions. 
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*Flippity is a free website for teachers to utilize ordinary Google spreadsheets in their classrooms 
and turn them into educational "interactive digital manipulatives, activities, and tools." (Avid Open 
Access, n.d.) The digital board game, the basis of Boing, is a template by Technology Integration 
Specialist Steve Fortna (LinkedIn) made to teach climate change and actions. Both students and 
teachers can quickly develop the skill and the knowledge to make their own educational game using 
Flippity if they know how to navigate Google Sheets. 

“ The title originated from our MIT COLAB's submission entitled, What if Siri, Cortana, Alexa, Google 
Now, et al. can save the planet? (hitps://www.climatecolab.org/contests/2016/shifting-behavior-for- 
a-changing-climate/c/proposal/1331666) circa 2016. This report garnered semi-finalist status in the 
Shifting Behavior for a Changing Climate 2016 contest at MIT's COLAB. 


"| hear, and | forget. | see, and | remember. | do, and | understand." 
— Confucius 


Introduction 


The Boing Board Game for Learning Climate Actions was designed with one end in 
mind: people, in their unique way and from all walks of life, can contribute to helping 
the environment. Knowing what those simple day-to-day actions will allow us to make 
certain adjustments to our lifestyle and go a long way to help us plan and mitigate the 
effects of climate change. This is not the only solution to climate change. We envision 
that, together with our policymakers and those in other sectors of our society, a 
collective effort from everyone in our communities can make a significant difference. 
These simple yet essential climate actions and the game also remind us of the choices 
we must make in an environment suitable for our children. Playing Boing could result 
in this difference. 


Initially, a cutout board pizza box, dies, and tokens were used to play the game until 
we converted it into a web-based computer application or program that everyone 
could use wherever they could be. Another goal is for board games to be widely 
used simultaneously, not only in communities but also in schools worldwide. 


A Yale Climate Connection newsletter (YCC Team, 2022.), recently on November 29, 
2022, bannered the following headline: 


Teen school board member in Idaho wants to expand climate change 
curriculum. 


Shiva Rajbhandari, a high school senior recently elected to the School Board of 
Education, said that students were the primary stakeholders in our education. Their 
perspective on what they want to learn is vital for the younger generation. They noted 
that one of the topics students wanted to learn more about was climate change. 


Our idea of putting the board, Boing, in the hands of the people in our schools was 
never meant to replace the teacher. (Jenkins,2007) Instead, it helps teachers execute 
various learning activities in the classroom using the board game, whether as an 
assignment or playing Boing in their classroom while doing the usual lectures. As 
homework or assignments for students, it could be an effective tool for subsequent 
discussions or even for writing future essays with the environment and climate change 
as the focus of school learning. Teachers’ choices on how to utilize the board game 
depend on the creativity and openness of the teacher to expose their students to new 
concepts or new experiences vis-a-vis learning outcomes (Kolb, 1984). In our homes, 
itcan be an excellent way to engage young people in simple pro-environmental actions 
or cost-saving measures such as turning off unnecessary lights in their bedroom and 
water when brushing their teeth. These actions directly affect households' monthly 
utility bills for a long time. 


Our idea was to lead the youth from uncertainty and anxiety about what their future 
will look like many years from now to one whereby opportunities for growth and 
learning are made, which might lead to other possibilities or even them becoming part 
of the "solution" now using conversation theory as the basis for creating our game 
board. 


In communication studies, we see the importance of conversation theory when 
designing a digital board game called Boing. We wanted to allow our young people to 
understand and agree on the meaning of climate change and its actions through 
conversation, as well as any conversation with others about climate change. It is 
important to come to agreed goals and actions. (Dubberly & Pangaro, 2009) 
Furthermore, Dubberly & Pangaro (2009) remind us to ensure that any ‘conversation’ 
(and for us focused on climate actions) is better to be an ongoing conversation among 
people — both young and old and perhaps have more people engage in collective 
actions or efforts. Thus, we are providing an opportunity for supplemental and fun (as 
well) learning of climate actions and knowledge about climate change through playing 
Boing. We can visually summarize these connections and their interplay, as shown in 
Figure 1, entitled Connecting the dots. 


Figure 1. Connecting the dots 
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While playing Boing (bit.ly/3TBhF23), the players move towards the goal (spaces 
1 to 45 being the goal) by choosing which card decks to pick their card — either 
card deck 1(See Figure 2 bottom left center Ace of Hearts image), which is all 
cards relative to actions or lack of it, or card deck 2(See Figure 2 labeled QUIZ)), 
which is all quiz. Depending on the card drawn (more of clicking card deck 1 or 2) 
or their answer to the quiz, assume that the player opted for a more advanced play 
with card deck 2. 


Figure 2. Screenshot of Boing Board Game 
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In card deck 1, where every turn with the instruction read aloud, the player is 
instructed 'to boing (or go up) or boing down (involving only 1 to three spaces) 
across the board depending on the climate actions or lack of it printed on the cards. 
On card deck 2, there is an instruction to answer a quiz; if the answer is correct, 
they move up faster (10 spaces up). Incorrect; they have to maintain this space. 


Players take turns drawing a card until they advance to the goal, and the first 
player on the 45" space wins the game. (Boing website: 
(https://1writes.wixsite.com/boing/copy-of-boing-the-game) with complete 
instruction (https://1writes.wixsite.com/boing/howtoplayboing) and survey 
(https://forms.gle/e8V54GsZUDE98ET6A). or 

(https://1 writes.wixsite.com/boing/helpusimproveboing) 


Hence, players compete with one another, following specific rules that allow them 
to advance to the educational goal. (Jenkins, 2007, citing Dempsey et al., 1996). 
Moreover, it enables players to enhance their learning through computer games 
designed for education. (Mitchell and Savill-Smith, 2004, p.19.) Meanwhile, reflect 


on the various climate actions they experience while playing and contrast them 
with what they do in the real world. 


Overall, we created Boing to help people make meaning of the world around us, given 
the effects of climate change and the need for all sectors of society, including ordinary 
people like us, to do more ‘small’ things to help the environment. As Jenkins (2007) 
put it, "We see gameplay as a social rather than an individual learning opportunity." 


In the development of the Boing educational board game, we encounter the idea that 
aside from learning and helping bridge the gap between climate actions and lifestyle 
adjustment or shift in behavior, the board requires engagement with another player 
(ergo relational). Players also read aloud and interact (play acting or emoting) with 
instruction cards, which may have therapeutic potential in controlling young people 
with ‘anxiety’ about climate change. Anxiety drives climate actions, as posited in this 
study. (University of Bath, 2022) 


Indeed, there is a need to discuss this with others. Boing can 'see' others' climate 
change from another perspective. This game connects us to other people. Experts now 
state that climate anxiety can be an important driver of climate action(s), such as 
reducing waste and other sustainable lifestyle behaviors and changes. (Whitmarsh, 
Player, Jiongco, James, Williams, Marks, and Kennedy-Williams., 2022). 


A report by Judy Wu, Gaelen Snell, and Hasina Samj (2020) in The Lancet noted that 
young people aged 10 to 24 years could be vulnerable to psychological problems 
related to what they call "eco-anxiety, climate distress, climate change anxiety, or 
climate anxiety." This problem is related to the global climate crisis and its threat. 
Moreover, according to Castelloe (2018) and Wu et al. (2020), symptoms associated 
with climate anxiety include panic attacks, insomnia, and obsessive thinking. 


However, these authors averred that more studies are needed to validate their 
findings. 


Despite these dire statistics, there is hope that talking about climate change and taking 
action could motivate lifestyle changes. Media and public discourse about climate 
anxiety they averred could produce a positive "vision for a greener, cleaner future" and 
allow people in general, with or without eco-anxiety (who has not nowadays?), to 
reduce carbon emissions. These include simple strategies such as saving energy, 
reusing items, borrowing, and buying secondhand. (University of Bath, 2022) 


Objectives of the Study 


First, this study aimed to bridge the gap between learning and doing climate actions 
in addressing the problem of climate change. 


Secondly, consider the most effective way of bridging the above gap by using a game 
called Boing, a fun, intelligent, simple, and very accessible web-based applications 
game board for starting an ongoing and honest 'conversations' in our lives about 
climate change, both at home and in school. 


In a Quora post, "What do normal people talk about?" Xeelee Yoshinaga, who studied 
at Georgia Institute of Technology, obtained 187 answers and 384,900 answers and 
views: 


1. Themselves. 


2. Their environment/ surroundings. What is the weather like, what is the stuff 
in their house, etc? 

3. Current events on the news and popular television shows that they watch. 
4. Stuffs they hate or dislike. 

5. Sports. 

6. Their children and pets. 

7. Food. 

8. Other people. 


The environment and surroundings mentioned above may qualify as having to do with 
climate change. However, considering the word — weather in the second sentence, it 
is difficult to imagine dealing with climate actions and lifestyle. 


Thus, related to the above, people rarely talk or make meaningful conversations about 
climate change and keep it to themselves. 


Another feasible objective related to communicating with others is that communication 
and experience-sharing in our families and communities can help ease the anxiety 
most people feel when mulling over the future climate while playing games with others. 
Castelloe (2018) explored these possibilities in her Psychology Today article, Coming 
to Terms with Eco-anxiety, calling it ecotherapy. Meanwhile, citing the studies by 
Kassouf (2017), "individual actions regarding the environment can make a 
difference and even have ripple effects in the social realm, influencing the 
values, attitudes, and behaviors of other people." Such therapy involves 
exploration of a person's well-being vis-a-vis the positive, thus promoting their overall 
well-being and adverse actions dilatory to the environment. The awareness of both 
can instill a sense of resilience or the capacity to move the needle from helplessness 
to awareness, action, and, finally, resilience. 


Early in our research, we surmised that this topic was best discussed and reserved for 
brick wall-encasing classrooms. However, considering the ubiquitous computers in 
every living room, we opted for a board game called Boing to fill the computer screen 
space and a web-based application to be shareable. The more learning there is, the 
more collective intelligence helps solve a society's illnesses or problems. 


This classroom without walls or borders, where learning can take place anywhere we 
can imagine, is what Littlejohn and Foss (2009) say about McLuhan in his Electronic 
Revolution book. A point in time that defines technological advancement resulting in 
"produced classrooms without walls as telecommunications and television brought a 
simultaneous information structure to electronic society." Teachers are not information 
providers but insight providers, and students are co-teachers. (Littlejohn and Foss) 
McLuhan's time (the early 60s) was the television. 

(We were introduced to Jenkins's idea through lectures by the late and esteemed 
professor Emeritus Lex Librero.) 


Relevant Studies or Review of Related Studies 


Earlier, we posited the three main objectives of designing and utilizing an educational 
board game for learning climate actions. In this review of the literature, we will connect 
all these and explain how to attain these objectives: First, bridging the gap between 
climate actions and lifestyle behavioral shift; second, ascertaining the most effective 
way of bridging the gap; and finally, how to effectively deal with eco-anxiety in our 
youth. The last objective is the first to address this literature review. Much later, we will 
touch on the first and second objectives (gaps between climate actions and climate 
knowledge and the best strategy for closing this gap) in a later review of the literature. 


Helping ease eco-anxiety through communication 


Climate change is figuratively wreaking havoc on our youth's health and minds. 
(Hickman et al., 2021). Studies or research about eco-anxiety, if we Google search 
this and type ‘research on eco-anxiety produces about 22.7 million results. 


Evidence from one study (Mastine, Généreux, Paradis, & Camden,2021) confirms that 
"children experience affective responses and eco-anxiety in reaction to the awareness 
of climate change." 


On the one hand, another study posited that climate anxiety could drive up climate 
actions. Faced with climate anxiety, people look for information about climate change 
and what these individuals can do, which, in turn, results in some climate actions on 
their part. As a result, people adapt their lifestyles and become more environmentally 
friendly. Nevertheless, the authors admitted that these environmental actions or 
behaviors were limited. (Whitmarsh, Player, Jiongco, James, Williams, Marks, & 
Kennedy-Williams, 2022). 


One study posited that education or knowledge sharing was the strongest predictor of 
climate change awareness. Therefore, improving the knowledge and understanding 
of local impacts on communities is consequential to public engagement. (Lee, 
Markowitz, Howe, Ko, & Leiserowitz., 2015) 


We see our educational board game Boing as bringing all-important awareness about 
climate change and the actions required to mitigate it and its effects. This is on top of 
the community's understanding of its impacts. 

Climate change requires action from everyone, and the sooner we realize the need 
to take climate action from top to bottom and vice versa, the sooner we will 
understand that everyone can make a difference. In the above, we have seen how 
eco-anxiety may contribute to or motivate people to change their lifestyles and 
reduce carbon emissions in their daily lives. 


Therefore, communicating climate change issues and concerns, as well as its 
knowledge and information (including learning of it with others at home or in school), 
is central to this study's design of an educational board game. This board game can 
teach players the necessary climate actions and how they can reduce their respective 
carbon emissions. 


Incidentally, Professor Tristan Donovan (n.d.) of the University of Plymouth said that 
board games such as Snakes and Ladders, the basis for prototyping Boing, were 
created more than 2000 years ago to teach the path towards spiritual enlightenment. 
Snakes and ladders have "...one hundred squares full of traps and tricks. Ladders will 
take you up, but snakes will take you down!" 


Boing, on the one hand, is to teach, reflect, and communicate the path to sustainable 
living. 


Why People Are not Motivated to Address Climate Change & Why a 
Conversation is Important 


Our brains cannot plan for the distant future. Thinking that the future of climate change 
is now happening and confronting all the uncertainties of climate change, and having 
a serious conversation about it with others is one strategy for addressing climate 
change. (Markman, 2018) 


Climate silence occurs for many reasons. People may think climate change is too 
politically divisive or that they do not know enough about the issue. They may 
believe climate change is too overwhelming, distant, frightening, or uncomfortable to 
discuss. 


Conversations are important. They promote social change, develop social norms, and 
influence the people involved. 


Other people would like to start a conversation but are having difficulty starting one. 


Dubberly & Pangaro (2009) said this about genuine conversation, that this is how we 
can learn new concepts, share and evolve knowledge, and confirm acquiescence. 
Every participant in the conversation is called a "learning system," simply said, a 
"system that changes internally as a consequence of experience." Participants 
experience existing knowledge, and new knowledge is generated and conveyed in the 
interaction or conversation. 


Below is a conversation diagram (Figure 3) adapted from Dubberly and Pangaro. 
(2009). where participants get to agree or understand a concept, idea, meaning, or 
even knowledge based entirely on Gordon Pask's 1976 cybernetic model of 
conversation theory. This includes conversation of actual humans and human-to- 
machine conversation because, as Dubberly and Pangaro explained, it involves the 
prescriptive power of mutual agreement in achieving goals, and its achievement 
depends on the actions initially agreed upon by parties to a conversation. 


Figure 3. "Conversation for Agreement" adapted from Dubberly & Pangaro. (2009). 


concept 


Another type of conversation is the conversation to collaborate, as posited by 
Dubberly and Pangaro. (2009), this is worth exploring since the board game Boing 
rests on the foundation of this model whereby if we map this conversation 
conceptually, we have a starting point of conversation to agree on goals followed 
by a conversation to agree on the action required. Agreement on both steps in the 
above conversation(s) will lead to acting in the world. Followed by asking the questions 
— were the actions agreed completed? If not, then we agree again to complete the 
action. Once the action is completed, we ask ourselves — did the action achieve the 
goal, and so on? Whether the conversation continues or leads to a different or the 
same topic, in our case, it is about coordinating what climate actions can be agreed 
upon, what goals to achieve, and others. Thus, we agree on goals and coordinate our 
actions to achieve them. 


What will motivate more people to act on climate change 

The salient motivation to make more people achieve these sustainable goals through 
their various conversations may not be a subject of this report. However, considering, 
the study shows climate anxiety as the precursor to doing climate actions. 
Furthermore, the knowledge (knowledge via the quiz) and specific actions being read 
aloud while playing Boing will motivate these particular people playing the game to do 
good to their environment. The key to a good conversation with anyone is to speak of 
shared values and connect with people to what they care most — their family, children, 
and community. 


The theory of change underlying conversation theory is to start people to talk. People 
do not think about things they do not speak about, as Flanagan said (2022). Engaging 
people in a conversation in whatever manner, say a game of Boing with their children 
one windy evening, could help them understand the future of the world they will live 
the rest of their lives—conversation, according to Dubberly & Pangaro. (2009) allows 
participants in a conversation to learn or agree on concepts, coordinate or act, and 
collaborate or agree on goals. 


As a caveat, there are other ways of entering a meaningful (ongoing) conversation 
about climate change. Ours is through a game board. 


Discussion 


Nevertheless, why use a game board to learn about climate action? 

Mel Hawkins' Reinventing Education, Hope, and the American Dream (2013)., posited 
that kids' learning should be ‘fun,’ 'relational,' and 'social.' According to his advice, "We 
want to teach them how to think creatively, solve problems, communicate effectively 
using all forms of expression, and work together with others individually and as team 
members. In addition, we want them to embrace technology and use their imaginations 
to take on the challenges facing the planet Earth and human society, manage various 
subject areas, and integrate digital resources specific to the subject matter. 
Furthermore, help teachers and students through lesson presentations or experiential 
projects...." 


Mel Hawkins could be right to use technology and bring this to the classroom. 


As a caveat, we do not seek to replace the physical teacher. Still, this educational 
learning tool called Boing could serve as an introductory assignment for teachers 
discussing climate change and climate actions as a topic or subject in the classroom. 


What kind of Game Board is Boing? 

In How to Evaluate Educational Games: A Systematic Literature Review, written by 
Giani and Wangenheim (2016) and citing Battistella and Wangenheim (2015) defined 
a digital game as an "electronic game that involves human interaction with a user 
interface to generate visual feedback on an electronic device." 

Boing can be played on a shared computer screen accessible through a web-based 
application link. Likewise, pieces or tokens are moved using the mouse cursor. 
Reliance on the cursor to draw cards and flip dies allowed this study to come to a 
different conclusion than ours, which possesses both a digital and non-digital 
component in our board game. 

Boing and its easy availability through the computer and internet, or what learning 
design experts Karl Kapp (Growth Engineering, 2022) called digitalization of the 
traditional board games, has become a trend lately. These classic digital board games 
come in between the multiplayer gamified events and the virtual, 3D online metaverse. 
All three trended well, especially with more people wanting to work (or engage in 
schoolwork) from home owing to the pandemic. Furthermore, Kapp argued that the 
"immersive and interactive aspects and the ability of games to experience and explore 
occurrences in a safe environment" propelled gamification as a tool for excellent 
working or learning. The familiarity and simplicity of digitized game boards are two 
assets we explore in this report. 


Ways of evaluating an educational board game. 


Kirkpatrick, an expert in training evaluation and the creator of the New World 
Kirkpatrick Model (2021), as shown in Figure 4, first explained circa 2006 in the book 
titled Evaluating Training Programs: The Four Levels posited that design and 
evaluation of learning games ought to be evaluated on the following outlined four 
levels: Reaction, Learning, Behavior (change), and result. First, the user's reaction 
delineates their engagement and the relevance of what the board game is imbibing to 


the users of the board game. The basic levels we will present in this report will be their 
overall satisfaction when playing the board game, followed by Level 2, which asks the 
critical question of what the users learned from playing. The last two levels, which 
involve behavior and results, are long-term assessments based explicitly on the 
observation of teachers or parents who used the gameboard as a learning tool for 
doing climate actions. Unfortunately, so much we desire to get these behavior 
outcomes, we cannot. Thus, we must rely only on levels 1 and 2 of Kirkpatrick's model 
in evaluating our gameboard. 


Figure 4. The New World Kirkpatrick Model 
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We utilize a posttest-only design (quasi-experiment) for colleagues to answer survey 
questionnaires specific to their reactions and learning after playing Boing. This one- 
group posttest-only design is deemed advantageous since we do not have a 
classroom where a pretest and post-test could be implemented. Furthermore, future 
implementation and evaluation of the game as a learning tool could be designed so 
that test knowledge of climate actions and climate change could be given to a group 
before and after the intervention. Moreover, we compare the level of evidence we need 
to get. However, at this research stage, whereby our learning intervention via a 
learning board game is being (just being) introduced (Choueiry, n.d.), the absence of 
a group available to run a ‘before and after intervention’ measurement may prove 
unrealistic. So, this report instead opted for among available colleagues and friends to 
make a one-shot case study. 

Level 1: Reaction (see Appendix "A") 


The digital game is great. 
Good game. 

No mess, unlike using a physical board game, the listed climate actions are 
numerous. Little do | know that a lot can be done to help the environment and 
save money. The game has a reward and penalty unique to climate actions; if your 
actions are harmful, you go back, and if you do pro-environmental activities, you 
get rewarded and advance to spaces nearer to the goal. 

Thank you for the game. 

Randomness may help. 


Incidentally, when we connected the game board early on at LinkedIn with the banner: 
"Every Educational Board Game for Doing Climate Actions (groundbreaking App?) 
begins with a series of small ideas combined into an all-inclusive one. At Boing, we 


wanted to change how people - adults and children learn climate actions in everyday 
life designed in an easy and fun teaching way by offering a simple and user-friendly 
platform they can trust and avail of with just a family computer." 


This LinkedIn post generated 200+ impressions, one repost, and one 'Like' reaction 
overall, coming from the top demographics of people belonging to game designers, 
software engineers, communication analysts, and accountants. The banner also 
averred on a hypothetical question of Boing being a groundbreaking app not because 
of the technology involved but because of its unique way of learning and 
communicating climate change actions. However, just because of the interest Boing 
generated in social media, there is no way these researchers are saying that its 
evaluation is already a powerful learning tool, as measured by the LinkedIn post 
analytics (See Figure 5). We only want to highlight the reaction of the LinkedIn 
professionals’ response to our educational board game called Boing. 


Figure 5. Impressions of the gameboard Boing from LinkedIn 
professionals 
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In our post, we also utilize the following hashtags to reach the right target regarding 
their impressions about the game board: Boing: #learning #change #teaching 
#climatechange #climateaction #gamedevelopment #gamedesign 
#educationalgames. We also provided the post with a website containing all the links 
to the gameboard, instruction, and evaluation links of the educational board game. 


(httos://(Inkd.in/gNfi2YTX) 


Kirkpatrick's model (2021) defines Level 1 (Reaction) and its evaluative value as the 
"degree to which participants find the training (intervention, game) favorable, 
engaging, and relevant to their jobs." It measures engagement, relevance, and overall 
satisfaction with the learning tool, in our case, Boing, a gameboard for learning climate 
actions. Reaction, as per Kirkpatrick, can be elicited through feedback forms, verbal 
responses, or post-training questionnaires. 


Level 2: Learning 
Level 2, or Learning level based on Kirkpatrick's, evaluates the degree to which 
participants (or, in our case, Boing players) acquire the knowledge, skills, attitude, 


confidence, and commitment based on their participation in the training (game or 
intervention). The set of questionnaires (see Appendix "A") in our survey asked the 
following: 


Can you list ten climate actions you came across while playing Boing? 


The five respondents varied in their answers and were represented by a Word 
Cloud (cluster of words depicted in different sizes; see Figure 6 below). The bigger 
and bolder ones represent the most frequent climate actions mentioned in their 
answers. It is a visualization of what the respondents think and what specific 
sustainable actions they do or are significant to their lifestyle. Moreover, what are 
the common answers to the above question? 


Figure 6. Word Cloud (Climate actions 


less air travel 


seeeee Jed light 


rechargeable battery 


light 


plastic 


electric fan use unnecessary light 


Ideally, a one-shot pretest and post-test design are recommended to determine 
whether there is an increase in knowledge or skill (0 measure, X treatment, O 
measure). Still, the inaccessibility of an available group to do this makes it difficult. The 
respondents in our questionnaire are 50 years old and above, and we presuppose 
prior experience and knowledge of sustainable actions. Additionally, in our case 
above, we asked them to recollect 'ten climate actions they came across while 
playing Boing,’ and remarkably, they recalled without difficulty what the drawn cards 
said and characterized as practical climate actions vis-a-vis their lifestyle. (See 
Appendix "A" itemized list of ten climate actions you encountered while playing 
Boing). 


Further Evaluation of Educational Gameboard for Learning Climate Actions 


In the Systematic literature review study by Giani and Wangenheim (2016), both 
authors listed 52 quality factors used by the various research approaches usually 
utilized in evaluating educational games. Some quality factors listed below were 
reflected in the questionnaire we used for Boing's post-test. 


We asked the respondents to rate these quality factors of the board game with 1 
as excellent, 2 — Very Good, 3 — Good, 4 — Average, and 5 — Poor 


Learning - in terms of improvement vis-a-knowledge of specific 
climate actions and knowledge of climate change. 


Raters 4 of 5 answered Excellent; Rater 1 of 5 answered Very Good 


Social interactions - refer to creating a shared environment for 
learning climate actions. 
Raters 3 of 5 answered Excellent; Raters 2 of 5 answered Good 


Fun - Feeling of pleasure or being relaxed and happy while exploring 
feasible climate actions or knowledge that goes with it while playing 
the game. 


Raters 3 of 5 answered Excellent; Rater 1 of 5 answered Very Good; 
Rater 1 of 5 answered Good 


Usability is about effectiveness, efficiency, and overall satisfaction 
when playing Boing. 


Raters 3 of 5 answered Excellent; Raters 2 of 5 answered Very Good 


Overall, we decided to limit it to the following essential characteristics of a game 
evaluation: Learning, social interactions, fun, and usability, hence understanding 
the reaction and learning they had from playing Boing. Also, the four attributes are 
essential to our objective for this report, which is why we highlight them. Closing the 
gap between climate knowledge and actions and lifestyle changes is the first of those 
objectives. It is followed by the query on how adequate climate knowledge and actions 
and how we can best communicate these to people and help us mitigate the effects of 
climate change and the problem. The rest of the quality attributes evaluated can be 
easily marked as self-explanatory but still connected to how they felt and experienced 
playing the board game. Most respondents rated the board game excellent in learning, 
social interactions, fun, and usability. It should be noted that overall usability is the 
overall satisfaction with the game and, as such, can tell us of the excellent potential 
Boing can be used in educating our youth. 


Additional follow-up questions notably supported our assertion that Boing can be a 
good learning tool in the school. For example, when asked about their experience 
playing Boing. The majority answered very satisfied when asked if they would play the 
game again in the future, followed by Would you recommend the game to others 
again? Most of the respondents said yes. They were highly likely to recommend the 
game to others. Another critical response was the "extremely helpful" answer: Will the 
game help communicate and learn about climate change within your organization, 
school, community, or family? 


Regarding our third objective for this report, which is learning and doing climate actions 
to reduce eco-anxiety, most respondents said they were a little anxious and 
moderately anxious (See Figure 7) when thinking of climate change. When prodded 
whether playing Boing can help ease that anxiety, all 5 (see Figure 8) respondents 
answered that it is very helpful. 


Figure 7. Questionnaire about the feeling of anxiety from the survey respondents 


Do you feel any anxiety, too, whenever you think of climate change? 
5 responses 


@ Not at all anxious 
@ A little anxious 

@ Moderately anxious 
@ Very anxious 

@ Extremely anxious 


Figure 8. Questionnaire on playing the game and easing their anxiety 


If you answered ‘anxious’ about climate change in the above, does playing the game help ease your 
‘anxiety’? 
5 responses 


@ Very helpful 
@ Not so helpful 
@ Not at all helpful 


All respondents belong to the category of college graduates to postgraduates in terms 
of educational attainment. 

Remarkably, when these respondents were asked whether they had learned anything 
about climate action while playing Boing, two respondents answered, "far too much," 
two ticked the "too much," and one said: "about right." 


Additionally, one respondent commented outside the survey portal and told us this 
through Messenger, which we will explain in the next paragraph. 


The Quality factors, as outlined above, connect learning and the affective side of using 
a board game as an educational tool for learning and feeling climate actions. Notably, 
Alfonso Deza” when invited to play the game and answer the survey, concluded that 
such a game board is good since, aside from noting the excitement in playing an 
educational game, it is also, as he observes — ".... We really should not undervalue 
the importance of emotion. Sabi nga nila: emotion or cathectic discrimination works 
simultaneously with cognitive discrimination in motivational orientation, leading to 
action" (Deza, citing Parsons et al., 1951. Parson's view of the social actor is a rational 
being motivated by feelings and evaluations.). 


The game's potential is demonstrated in the above discussion of the mini-survey 
results. It is to be noted that the same survey is continuing, and we are targeting the 
demographics we hope to get to play the game and do the survey in the future: the 
youth. Whether in or out of school. 

2 Dr. Deza wrote the book The Social Helix: Toward a Transcendent Theory of Human 
Communication, a Kindle edition published March 8, 2022. 


Recommendations 


At 73 percent ownership of laptops and computer desktops with Filipino internet users, 
Boing can be readily accessible to them. Almost everyone owns a smartphone or 
mobile phone, yet because of the size of the board game on a smartphone or mobile 
phone, using a device to access Boing will be difficult. Thus, we suggest the computer 
desktop as the ideal device to get hold of the game and learn climate actions. (Statista 
Report, 2021). 


A system approach to solving climate change is essential. We need to investigate it 
through technology, science, public and private policy, and decision-making 
approaches to lowering the carbon and other greenhouse gases added to the air. This 
approach includes grassroots mobilization to offer our thoughts to our leaders. We 
must investigate how we educate our youth and how individuals can change their 
actions to help the environment. The conversation must continue. The conversation 
regarding climate change concepts and issues must be agreed upon. The 
conversation must be decided regarding the actions and goals required to address 
climate change. Boing can help the conversation to go on everywhere there is an 
internet and computer. 


Conclusions 


We have been involved with sustainable lifestyle issues for a long time, learning and 
tending a permaculture garden in the middle of San Francisco City. Inspiring a book 
by students at Cornell University — edX entitled Civic Ecology Stories of Love of Life, 
Love of Places (Krasny and Snyder, 2015), the book highlights what youth from across 
the globe are doing to help the environment. Now, with Boing, we can learn about 
climate actions and reflect on what we are not doing to help the environment; we test 
knowledge about climate change by answering the drawn card questions while playing 
Boing. One can play alone with an imaginary opponent and end the game by winning 
or losing, yet know more about climate actions. Having fun while learning is a win-win. 
One may have anxiety about what is to come of the world, and studies have concluded 
that doing climate actions and getting involved with others are sure ways of reducing 
that anxiety. Playing the game is like having a conversation with the computer, with 
one's teacher, brother or sister, or friend — one gets to agree on those sustainability 
concepts and practical climate actions that lead to a sustainable lifestyle, what are 
one's goals, and so on. 


Appendix "A" 


Did you complete or finish the game? 
5 responses 


@ Yes 
@ No 


What is your level of engagement with climate actions/ behaviors in your daily life? 
5 responses 


@ Highly engaged and knowledgeable of 
the actions mentioned in the board 
game (Committed) 

@ Medium engaged and knowledgeable of 
the actions mentioned in the board 
game (Detached) 

@ Low engaged and less knowledgeable 
of the actions mentioned in the board 
game (Beginner) 


How do you feel about your experience of playing Boing? 
5 responses 


Very satisfied 4 (80%) 
Somewhat satisfied 
Neither satisfied nor dissatisfied 


Somewhat dissatisfied 


Very dissatisfied 


Rate the Quality factors of the Boing Board Game 11 - Excellent 2 - Very good 3 - Good 4 - Average 


5- Poor Learning 
5 responses 


Rate the Quality factors of the Boing Board Game 11 - Excellent 2 - Very good 3 - Good 4 - Average 


5-Poor Social Interactions 
5 responses 


3 


2 (40%) 


0 (0%) 0 (0%) 0 (0%) 


Rate the Quality factors of the Boing Board Game _1 - Excellent 2 - Very good 3 - Good 4 - Average 


5- Poor Fun 
5 responses 


3 


1 (20%) 


Rate the Quality factors of the Boing Board Game _1 - Excellent 2 - Very good 3 - Good 4 - Average 


5 - Poor Competence 
5 responses 


2 


1 (20%) 


0 (0%) 0 (0%) 


Rate the Quality factors of the Boing Board Game _1 - Excellent 2 - Very good 3 - Good 4 - Average 
5- Poor Challenge 


5 responses 


2 


1 (20%) 


Rate the Quality factors of the Boing Board Game_1 - Excellent 2 - Very good 3 - Good 4 - Average 


5-Poor Immersion 
5 responses 


2 


Rate the Quality factors of the Boing Board Game _1 - Excellent 2 - Very good 3 - Good 4 - Average 


5-Poor Relevance 
5 responses 


1 (20%) 


0 (0%) 0 (0%) 0 (0%) 


Rate the Quality factors of the Boing Board Game _1 - Excellent 2 - Very good 3 - Good 4 - Average 


5- Poor Flow 
5 responses 


Rate the Quality factors of the Boing Board Game _1 - Excellent 2 - Very good 3 - Good 4 - Average 
5- Poor Goal Clarity 


5 responses 


3 


Rate the Quality factors of the Boing Board Game _1 - Excellent 2 - Very good 3 - Good 4 - Average 


5- Poor Motivation 
5 responses 


1 (20%) 


0 (0%) 0 (0%) 0 (0%) 


Rate the Quality factors of the Boing Board Game _1 - Excellent 2 - Very good 3 - Good 4 - Average 
5- Poor Usability 


5 responses 


3 


3 (60%) 


0 (0%) 0 (0%) 0 (0%) 


Would you play the game again in the future? 
5 responses 


@ Yes 
@ No 
@ Maybe 


Who did you play with Boing Board Game? Enumerate as many as possible, e.g., brother, sister, 


classmate, etc. 
5 responses 


2 (40%) 


Myself Spouse brother, sister in law spouse 


Did you learn anything about climate action(s)? 
5 responses 


Far too much 2 (40%) 


Too much 2 (40%) 


About right 


Too little 0 (0%) 


Far too little 0 (0%) 


Do you agree or disagree that the game afforded you time to reflect on the climate actions you 


need to do to help the environment? 
5 responses 


@ Strongly agree 

@ Agree 

@ Neither agree nor disagree 
@ Disagree 

@ Strongly Disagree 


Will the game help communicate and learn about climate change within your organization, school, 


community, or family? 
5 responses 


@ Extremely helpful 
@ Very helpful 

@ Not so helpful 

@ Not at all helpful 


How likely is it that you would recommend this game to others? 
5 responses 


@ Not at all 
@ Likely 
@ Extremely likely 


According to Andrei lonescu: Interest in climate, or eco-anxiety — characterized as the chronic fear 


of environmental doom emerging from observing th...now anyone with anxiety described in the above? 
5 responses 


@ Yes 
@ No 
@ Maybe 


Do you feel any anxiety, too, whenever you think of climate change? 
5 responses 


@ Not at all anxious 
@ A little anxious 

@ Moderately anxious 
@ Very anxious 

@ Extremely anxious 


If you answered ‘anxious’ about climate change in the above, does playing the game help ease your 
‘anxiety’? 
5 responses 


@ Very helpful 
@ Not so helpful 
@ Not at all helpful 
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